(45 mmHg) common to all patients was used (dp/dt-45). No significant difference could be observed when comparing mean changes of dp/dt-45 for the two groups. In the control group there was a slight but significant increase in dp/dt-45 during the time of observation. In the QX-572 group the results varied between individuals. Two of the patients differedfrom all other patients in the control and the QX-572 groups showing a decrease in dp/dt-45 which, when most pronounced at the end of the infusion period, was -3I and -28 per cent of the preinfusion levels, respectively. This decrease probably reflects reduction of contractility. It was concluded that QX-572 in a dose of8 mg/kg body weight did not have any major haemodynamic drawbacks.
and compensatory mechanisms may mask the influence of the intervention (Sonnenblick, Parmley, and Urschel, I969) . When planning the investigation of the haemodynamic effects of it was felt that a more complete picture could be gained by adding to the measurement of flow and pressures an analysis of the contractile state of the myocardium.
In the present study the pressures in the brachial artery, right atrium, and left ventricle as well as heart rate, cardiac output, and systemic vascular resistance have been studied in man. Left ventricular contractility indices have been derived from pressure curves obtained by means of a catheter tip manometer placed in the left ventricle. To rule out the possible influence of the procedure as such on the results the study has been performed in a controlled manner.
Subjects and methods
Observations were made on I0 patients with aortic insufficiency after informed consent had been obtained. Selected data from the patients are presented in Table i . On clinical grounds the degree of aortic regurgitation was considered mild in Cases 2, 3, 6, and 9. In the remaining cases it was judged as moderate. The study of QX-572 was performed as part of a routine cardiac catheterization. This was either a postoperative evaluation of valvular surgery with fascia lata prosthesis (Cases I, 2, 3, 4, 6, 7, and 9) or a clinical evaluation of aortic insufficiency (Cases 5, 8, and io (Kvasnicka et al., 1973) . This manometer had a resonance frequency of approximately 5 kHz. The fluid-filled arm of the SF-i catheter, the brachial artery catheter, and the Swan-Ganz -=not present; + =mild; + + = moderate; + ++ = pronounced; S3 = third heart sound; S4 = fourth heart sound; BSA = body surface area (m2); LVH = left ventricular hypertrophy; AVI = atrioventricular block of first degree; RBBB = right bundle-branch block.
catheter were attached to Statham P-23dB transducers connected to Beckman type 9855 amplifiers with preamplifiers of type Beckman 48I B. All pressures and the electrocardiogram were recorded on an Ultralette recorder, type ABEM-i6io and stored on a Honeywell 5600 FM tape recorder. The data from the manometer were played back from the tape to a Digital Equipment Corporation PDP I5 for further processing as previously described in detail (Broman et al., 1974) . In short, a power spectrum was obtained for each individual beat, and an optional cut-off frequency with regard to this and the level of noise was used. The computer then calculated and digitally and graphically presented various isovolumic contractility indices. Of these the first derivative of the isovolumic left ventricular pressure (dp/dt; mmHg/sec) at the highest level common to all patients was used. 
Results
Heart rate, pressures in brachial artery and right atrium, cardiac output, stroke volume, and systemic vascular resistance are presented in Table 2 for the control group and in Table 3 for the QX-572 group. Table 4 contains left ventricular pressures, the aortic valve opening pressure, and dp/dt for the control group. The corresponding data from the QX-572 group can be found in Table 5 . The opening of the aortic valve (Table 4 and 5) never occurred at or below 45 mmHg. Therefore, the dp/dt was studied at that level (dp/dt-45). On those occasions when the maximal dp/dt occurred before the opening of the aortic valve there was a good correlation between this variable and dp/dt-45 (r = o095; dp/dt-45 = 072 . dp/dt max + 274; P <o ooi). The left ventricular curves were computerized from the lowest possible paced rate. In the control group (Table 4) all data were obtained from a rate of ioo/min except in Case 5 (i io/min). In the QX-572 group (Table 5) in which heart rate was increased by the drug the paced rate was ii5/min except in Case 9 (120/min) and Case io (ioo/min). Some interference was observed between pacemaker and spontaneous rhythm at 30 minutes for Case 6, and at i5 and 30 minutes for Case 9. In Case 6 (Table 5) the catheter tip manometer was withdrawn from the left side of the heart 38 minutes after the start of infusion since there were suspicions of clots within the catheter. Comparing the two groups, the control levels of the control Cases I tO 5 as a percentage of the conthe haemodynamic and contractility variables trol value, + 50, + I4, + 20, +2, and + 20, re- (Table 2 and 3; Table 4 and 5) did not differ signi-spectively (Table 4 ). In the control group all other ficantly, with one exception. In the control group variables remained stable. the dp/dt-45 was I234 ± 153 mmHg/sec (mean ± SE)
In the QX-572 group there was an increase of and the corresponding level for the QX-572 group heart rate which was most pronounced at the end of was I764 ± I46 mmHg/sec (P < oso5).
the infusion period. This increase in heart rate The mean differences ± SE for the two groups diminished but was still significant at the end of the between the control observations and the results observation period (Fig. i) . Cardiac output and obtained during and after the infusion of saline and systemic vascular resistance did not change signi-QX-572 are presented in Fig. I tO 3 . In the control ficantly while stroke volume was reduced after the group there was a slight but significant increase of drug. QX-572 caused a transient decrease in sysdp/dt-45 at 30 (P < o0os) and at 6o (P < o os) min-tolic and mean brachial artery pressure during the utes after the start of infusion (Table 4) . The infusion which, however, was significant only at I5 maximal individual changes of dp/dt-45 were for minutes. Right atrial pressure decreased signi- ficantly during the administration of QX-572 but Side effects returned to control levels within I5 minutes after All patients who received QX-572 except Case 9 the end of infusion. The left ventricular systolic and experienced slight circumoral paraesthesia and end-diastolic pressure and the opening pressure of numbness of the tongue from I5 to 20 minutes after the aortic valve did not change significantly from the start of infusion and lasting about Io to 15 minthe control level in the QX-572 group (Fig. 3) . utes after the completion of drug infusion. One dp/dt-45 also remained stable. Despite the changes patient (Case 6) complained of dizziness for io minobserved in the saline group as regards dp/dt-45, no utes from 25 minutes after the start of infusion. In significant difference between the two groups could the control group no side effects were observed. be noted. The maximal changes in dp/dt-45 for the QX-572 Cases 6 to IO were, as a percentage of the Discussion control value, + 37, + 3, -31, +7, and -28, There are very few studies available concerning the respectively.
haemodynamic properties of QX-572. Katz (PAoop) , and dp/dt-45. Symbols as in Fig. I . ..ir has a positive inotropic action was not confirmed by the present study. When discussing the lack of agreement in results, methodological aspects must be considered first of all. The procedure of the present study included a catheterization for 3 to 4 hours. It is always difficult to know whether any observed changes are caused by the intervention (in this case the administration of QX-572) or merely reflect unstable conditions induced by tiredness and discomfort from the investigation as such. However, the control group remained stable in all respects except that dp/dt-45 increased slightly, perhaps because of an increase of sympathetic tone.
The fact that changes in the rate of pressure rise (dp/dt) during the isovolumic part of the ventricular contraction reflect changes in contractility has been extensively discussed (Reeves et al., I960; Mason, I969; Furnival, Linden, and Snow, I970; Krayenbuehl et al., I973) . Since the more commonly used dp/dt max in some cases was not reached before the opening of the aortic valve, the dp/dt at the highest calculated pressure common for all patients before and after the intervention was used. Before any conclusions can be drawn from the data obtained certain requirements must be met. The pressure curves must be obtained with a catheter tip manometer to avoid distortions and to ensure a sufficiently high frequency response (Gleason and Braunwald, I962). The system used in the present study with individual cut-off frequencies and digital treatment of the data fulfils these demands (Broman et al., 1974) . Pre-and afterload should be constant. With the left ventricular end-diastolic pressure and the opening pressure of the aortic valve essentially stable, it is likely that this requirement was fulfilled during the period of observation. Since contractility is also influenced by heart rate (Furnival et al., 1970) , this was kept constant while recording the left ventricular curves. One explanation for the somewhat higher control dp/dt-45 levels in the QX-572 group may be the faster rate of pacing in that group compared to the control group. It seems unlikely that the disparity in paced rate would mask a difference in change of contractility caused by saline and QX-572 (Edman, I965) . In severe aortic regurgitation the value of contractility indices derived from pressure recordings has been questioned (Mason, Spann, and Zelis, 1970a) , while moderate insufficiency is thought not to invalidate contractility measurements (Krayenbuehl et al., 1973) . With these considerations in mind, it seems unlikely that shortcomings of the method would explain the disparity between previous and present results as regards the effect of QX-572 on myocardial contractility.
Most antiarrhythmic drugs behave as depressants on myocardial performance and these effects are dose dependent (Hammermeister, Boerth, and Warbasse, 1972; Mason et al., I970b) . Thus, the lack of agreement may only reflect differences in doses. The intracoronary injection of QX-572 (0o2 mg/kg) used by Katz 
